TRPV4 partially participates in proliferation of human brain capillary endothelial cells.
The vanilloid type 4 transient receptor potential channel (TRPV4) is a potential environmental sensor to multiple stimuli in many types of cells. In this study, we show that TRPV4 activated by 4α-phorbol 12,13-didecanoate (4αPDD) and hypo-osmotic stimulation (HOS) is a regulator of intracellular calcium ([Ca(2+)](i)) in human brain capillary endothelial cells (HBCEs), and its activation can partially regulate cell proliferation of HBCEs. The expression of TRPV4 in HBCEs was analyzed at the mRNA and protein levels. The function of TRPV4 in HBCEs was evaluated using a TRPV4 agonist, 4αPDD, and HOS while measuring [Ca(2+)](i) and membrane currents. Analysis of the mRNA transcripts of the TRPV subfamily revealed that TRPV2 and TRPV4 were expressed in HBCEs. Immunoreactivity to the TRPV4 protein was also detected in HBCEs, which were positively stained by von Willebrand factor and CD31. When 4αPDD was applied, [Ca(2+)](i) in HBCEs was elevated in a concentration-dependent manner. In addition, exposure of HBCEs to HOS at 228mOsm induced an elevation of [Ca(2+)](i). Application of 4αPDD also activated non-selective cation currents (NSCCs). Pretreatment of HBCEs with short interference RNA targeting TRPV4 (siRNA) significantly reduced the 4αPDD-induced elevation of [Ca(2+)](i). When HBCEs were treated for 24h with concentrations of 4αPDD between 0.3 and 3 μM, the cell proliferation was potentiated in a concentration-dependent manner. The potentiation was partially inhibited in HBCEs treated with siRNA. These data suggest that endogenous TRPV4, which functions as a regulator of [Ca(2+)](i) in HBCEs, partially controls cell proliferation.